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In the specification and drawings a window fan is described 
and shown. The window fan cools a room using outside air 
when the room air meets certain criteria relative to a set point 
and the outside air meets certain preselected criteria relative 
to the indoor air. The window fan may also exhaust room air 
to the outside when the room air meets certain criteria relative 
to a set point and the outside air meets certain preselected 
criteria relative to the indoor air 
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WINDOW FAN 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. None. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

0002. None. 

REFERENCE TO SEQUENTIAL LISTING, ETC. 
0003. None. 

BACKGROUND 

0004. 1. Field of the Invention 
0005. This invention relates to a seasonally installed win 
dow fan. More specifically, the invention relates to a season 
ally installed window fan which cools a room using outside 
air when the room air meets certain criteria relative to a set 
point and the outside air meets certain preselected criteria 
relative to the indoor air. 
0006 2. Description of the Related Art 
0007 Prior art window fans are utilized to move stagnant 

air, cool internal building areas or rooms when air condition 
ing is not available. There are various known problems how 
ever, with prior art fan structures. First, as depicted in FIG. 15, 
prior art fans in many cases only pull air into a room and fail 
to exhaust air which causes poor circulation within the room 
and therefore hinders cooling. Alternatively, other fan sys 
tems pull air into a room and exhaust air in the same vertical 
plane or elevation. Therefore these fan systems fail to elimi 
nate temperature stratification and reduce cooling effective 
CSS. 

0008 Another problem related to prior art fans is that fan 
units do no inhibit waterpassing through a housing and into a 
room when the fan is operated while a rain event is occurring. 
Consequently, during rain events, many window fans may not 
be operated without drawing water into the building. 
0009. Another problem with prior art window units is the 
limited control of fan operation. Most prior art units are 
manually operated, meaning a user must turn the fan on and 
off as desired. It would be desirable to use a window fan when 
specific outside air criteria are met, so that the air condition 
ing system in the building or home is not needed when the 
outside air is cool and of a saturation or humidity level which 
would be comfortable to an occupant of the building or room. 
0010 Additionally, the use of the dew point and humidity 
controls would allow for increased comfort and energy sav 
ings by limiting the use of air conditioning in the building or 
home. Such limited use of natural resources is desirable. 
0011. It would be desirable to create a window fan unit 
which overcomes these and other deficiencies in order to 
decrease energy consumption, more efficiently cool interior 
areas of a building, commercial, residential or other, and 
improve occupant comfort while ultimately saving money on 
cooling by using outside air where applicable. 

SUMMARY 

0012. In some embodiments a window fan cools a building 
interior and comprises a housing having an exterior side for 
positioning exteriorly of the building and an interior side for 
positioning interiorly of the building. The housing has an 
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outside air intake though which outside air is entrained on the 
exterior of the building; the outside air intake being posi 
tioned lower on a surface of the housing. The housing has an 
outside air output in fluid communication with the outside air 
intake; the outside air output positioned in the building inte 
rior. The outside air intake and the outside air exhaust are in 
fluid communication with a first fan. The outside air intake 
has an outside louver and the outside louver has a preselected 
geometry which inhibits rain from entering the duct. A first 
motor is connected to the first fan causing rotation and 
entraining of the outside air from the building exterior into the 
air intake. An inside airexhaustis on an exterior Surface of the 
housing positioned above the outside air intake, the inside air 
exhaust forcing contaminants in the outside air away from the 
outside air intake. A dam is disposed interiorly of the air 
intake and inhibits contaminants from passing through the 
duct in the housing. A second exhaust fan rotates to draw air 
from the building interior and forces air outward near a base 
of the housing. A second motor is connected to the second 
exhaust fan causing rotation and entraining of the inside air 
from within the building to outside the building. The outside 
air output and the inside air intake may be on the housing for 
positioning in the building interior. The window fan may 
further comprise actuable louvers on the outside air output 
and the inside air intake. The window fan may further com 
prise a control panel for operating the window fan. The con 
trol panel may include an electronic controller which signals 
opening and closing of the actuable louvers. The window fan 
may have a first airflow path and a second airflow path. The 
first airflow path may be separated from the second airflow 
path by a partition. One of the first airflow path and the second 
airflow path may draw air into the building interior. The 
partition may have a sloped Surface for draining any water 
from the housing. The window fan may further comprise a 
well positioned adjacent the dam for collecting water and 
draining the water from the housing. 
0013. In some embodiments a window fan system com 
prises a housing having a frame and a partition defining a first 
air flow path and a second airflow path through the housing. 
One of the first and second flow path draws outside air into a 
building and the other of the first and second flow path draws 
inside air out of the building creating a circulation path. A first 
blower is in fluid communication with the first airflow path 
and a second blower is in fluid communication with the sec 
ond airflow path, the first and second blowers creating air 
flows. A dam is disposed along one of the first and second 
airflow path. The dam inhibits water from passing from 
through the housing with the outside air and has a sloped 
Surface causing the water to gravity drain to a well. The well 
has drain apertures releasing the water from the hosing inte 
rior to the exterior. A rear louver disposed over the inside air 
exhaust and outside air intake has a plurality offins of prese 
lected geometry which inhibit passage of water through the 
louver. The inside air exhaust blows water and contaminants 
away from the outside air intake. 
0014. In some embodiments a window fan comprises a 
housing having an air intake and an air exhaust output both in 
the housing and on an exterior side of a building. The window 
fan also comprises an air output on an interior side of the 
building, the air output being in fluid communication with the 
air intake through a duct in the housing. The air exhaust is in 
fluid communication with an exhaust intake on a building 
interior side of the housing. A first fan is disposed vertically 
above a second fan within the housing. One of the first fan and 
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the second fan is in flow communication with the air intake 
and the air output, the other of the first fan and the second fan 
is in flow communication with the air exhaust and the exhaust 
intake. The first fan and the second fan may draw warmer air 
from the interior side of the building and cooler air from the 
exterior side of the building. The first fan and the second fan 
may remove warm air from in the building and increase 
circulation for improved cooling. The window fan may fur 
ther comprise a partition separating a first airflow path from a 
second airflow path. The window fan may further comprise a 
first partition separating a first airflow path from a second 
airflow path. The window fan may further comprise the first 
airflow path and the second airflow path moving in opposite 
directions through the housing. The window fan may further 
comprise a movable louver system for positioning on a build 
ing interior side of the housing. The window fan may further 
comprise at least one actuating motor connected to a linkage 
for opening and closing louvers. 
0015. In some embodiments a window fan system com 
prises a housing having a control panel. The window fan 
system also comprises a first airflow path having a first blower 
drawing outside air into the system and exhausting the outside 
air into the system and exhausting the outside air inside a 
building. The window fan system also comprises a second 
airflow path having a second blower drawing inside air into 
the system and exhausting the inside air outside the building. 
The window fan system also comprises a room air intake in 
flow communication with the second airflow path and an 
outside air exhaust in flow communication with the first air 
flow path, the room air intake disposed above the outside air 
exhaust. The window fan system may further comprise a dam 
positioned generally along the second airflow path and inhib 
iting water from reaching the second blower. The window fan 
system may further comprise a well disposed at a lower edge 
of the dam. The window fan system may further comprise a 
louver system which closes the first and second airflow paths. 
The window fan system may further comprise a motor which 
actuates a linkage. The linkage may actuate a plurality of 
louvers in the first airflow path. The linkage may also actuate 
a plurality of louvers in the second airflow path. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016. The above-mentioned and other features and advan 
tages of this invention, and the manner of attaining them, will 
become more apparent and the invention will be better under 
stood by reference to the following description of embodi 
ments of the invention taken in conjunction with the accom 
panying drawings, wherein: 
0017 FIG. 1 is a perspective view of a window fan system 
positioned in a window sill for use: 
0.018 FIG.2 is a side schematic view of a room circulation 
pattern showing both intake into and exhaust from the room; 
0019 FIG. 3 is a rear perspective view of the window fan 
system with the housing structure removed; 
0020 FIG. 4 is a perspective view of the housing of the 
window fan system with much of the internal structure 
removed; 
0021 FIG. 5 is a partially sectioned perspective view of 
the window fan system; 
0022 FIG. 6 is a side section view of the window fan 
system; 
0023 FIG. 7 is a partially sectioned lower perspective 
view of the window fan system; 
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0024 FIG. 8 is a front perspective view of the window fan 
unit with the housing structure removed; 
0025 FIG. 9 is a rear perspective of the room air exhaust 
and room air intake including linkage removed from the win 
dow fan system; 
0026 FIG. 10 is a second rear perspective view of the 
structure shown in FIG. 9; 
0027 FIG. 11 is a perspective view of the linkage and 
louvers for the room air intake with the louvers in a first 
position; 
0028 FIG. 12 is a perspective view of the linkage and 
louvers for the room air intake in a second position; 
0029 FIG. 13 is a perspective view of the linkage and 
louvers for the outside air exhaust with the louvers in a first 
position; 
0030 FIG. 14 is a perspective view of the linkage and 
louvers for the outside air exhaust with the louvers in a second 
position; 
0031 FIG. 15 is a side schematic of a prior art window fan 
having limited air movement; 
0032 FIG. 16 is a top view of an embodiment of a control 
panel for use with the window fan system; 
0033 FIG. 17 is a schematic representation of an embodi 
ment of a control system for a window fan system; 
0034 FIG. 18 is a flow diagram of an embodiment of the 
generalized logic of a control when a fan button of the win 
dow fan system is actuated by a user; 
0035 FIG. 19 is a flow diagram of an embodiment of the 
generalized logic of a control when a set point adjustment 
button of the window fan system is actuated by a user, and 
0036 FIG. 20 is a flow diagram of an embodiment of the 
generalized logic of a control when automatically operating 
the window fan system. 

DETAILED DESCRIPTION 

0037. It is to be understood that the invention is not limited 
in its application to the details of construction and the 
arrangement of components set forthin the following descrip 
tion or illustrated in the drawings. The invention is capable of 
other embodiments and of being practiced or of being carried 
out in various ways. Also, it is to be understood that the 
phraseology and terminology used herein is for the purpose of 
description and should not be regarded as limiting. The use of 
“including.” “comprising,” or “having and variations thereof 
herein is meant to encompass the items listed thereafter and 
equivalents thereofas well as additional items. Unless limited 
otherwise, the terms “connected,” “coupled, and “mounted.” 
and variations thereofherein are used broadly and encompass 
direct and indirect connections, couplings, and mountings. In 
addition, the terms “connected' and “coupled and variations 
thereof are not restricted to physical or mechanical connec 
tions or couplings. 
0038. Furthermore, and as described in subsequent para 
graphs, the specific mechanical configurations illustrated in 
the drawings are intended to exemplify embodiments of the 
invention and that other alternative mechanical configura 
tions are possible. 
0039 Referring now to the drawings wherein like numer 
als indicate like elements throughout the several views that 
are shown in FIGS. 1-20 various aspects of a window fan 
system. The window fan system inhibits rain passage through 
the housing and dispels the rain without the water content 
entering the interior area of the building. The window fan unit 
also comprises a damper or louver system to open and close 
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vents to limit heat transfer through the system when the fans 
are turned off. Additionally, the fan unit has a ducting 
arrangement which pulls air into a room and exhausts air from 
the room to improve circulation and utilizes a fan arrange 
ment to aid with the circulation. The fan system also utilizes 
a control system to utilize outside air having desirable char 
acteristics which cools the room and may be also used with 
existing air conditioning, therefore decreasing the reliance on 
an air conditioning system, and saving energy and costs asso 
ciated with air conditioning operation. 
0040. Referring now to FIG. 1, a perspective view of a 
window fan system 10 is depicted on a window sill and with 
a window sash (both shown in broken line) engaging an upper 
surface of the window fan system 10. Positioned about the 
lower portion of the fan system 10 is a lower housing 12 
which wraps around the front and sides of the fan system 10 
and may beformed of metal, plastic or other resilient material 
and which has aesthetically pleasing qualities. A power cord 
14 is shown extending from a side of the lowerhousing 12 and 
may extend to a power Supply such as an in-wall power outlet 
(not shown). Adjacent to power cord 14 is a sill bracket 16 
which allows for adjustable connection to the window sill 
wherein the window fan system 10 is positioned. Although a 
sash type window is depicted, it should be understood that use 
of the window fan system 10 may be used with slider type 
window which slides in a horizontal direction rather than a 
vertical direction. 

0041. Within the lowerhousing 12 is an outside air exhaust 
18. When outside air is entrained into the fan system 10 and 
passes through at least one fan within the window fan system 
10, the outside air is exhausted into the building or room 
through the outside air exhaust 18. The outside air exhaust 18 
is positioned on the lower area of the housing so that an upper 
intake 30 can remove hotter air from the room. The outside air 
exhaust 18 may be opened or closed to allow or inhibit airflow 
into the room or area being cooled. 
0042 Above the lower housing 12 is an upper housing 20 
which may also be formed of metal, plastic or other resilient 
material like the lowerhousing 12 and may be matching. The 
upper and lower housings 20, 12 of the exemplary embodi 
ment are depicted as separate housing pieces, however, Such 
housing elements 12, 20 may be combined into a single 
one-piece housing. Additionally, the upper housing 20 com 
prises a control panel 22 having a display 24 and at least one 
control button 26. Adjacent to the control panel 22 is a room 
exhaust intake 30. The window fan system 10 also exhausts 
air from inside the building to outside in order to improve 
circulation within the room or building. Thus, cooler air 
comes into the building through the outside airexhaust 18 and 
hotter air is withdrawn from the room through the upper room 
exhaust intake 30. With the room exhaust intake 30 on the 
upper surface of the window fan system 10, the room exhaust 
intake 30 can better draw warm air from the room and move 
it outside. Conversely, the outside air exhaust 18 is at a lower 
position, as this air is cooler than the warmer air being 
exhausted by the room exhaust intake 30. This configuration 
aids circulation since warm air rises and cooler air descends. 

0043. The surrounding window structure is shown in bro 
ken line to provide environmental understanding of how the 
window fan system 10 is placed in the window and when the 
sash is closed against the upper Surface of the upper housing 
20. Positioned on the upper housing 20 is an adjustable sash 
bracket 28. This bracket provides an adjustable width to fit 
various sizes of window sash. The bracket 28 also provides 

Feb. 17, 2011 

adjustability to compensate for the position the window fan 
10 is inwardly or outwardly relative to the window sill 
beneath the system 10. For example, some windows will 
require further positioning of the system 10 toward the inte 
rior of the building than other windows. The sash bracket 28 
also aids to compensate for Such adjustments. 
0044) Referring now to FIG. 2, a side schematic view of a 
room is depicted. A window fan system 10 is depicted in a 
sidewall of the room. A lower fan draws air into the room 
which circulates across the room, up an opposite wall, along 
the ceiling and down the wall in which the window fan unit 10 
is positioned. Additionally, it will be understood that the air 
moving into the room may move along the walls toward the 
window fan system 10. As the air moves along the walls 
toward the system 10, any rising temperature of the air will 
cause the air to rise nearer the fan system 10. A second upper 
fan draws air from within the room and out to atmosphere. As 
previously indicated, the upper fan is utilized to draw air from 
the room since warmer air will be higher in the room. In 
comparison with FIG. 15, one of skill in the art will recognize 
that where the prior art device fails by not removing air from 
the interior, the instant embodiment removes warmer air 
increasing circulation, which ultimately aids in cooling the 
room. The vertical circulation pattern created by the fan sys 
tem 10 eliminates temperature stratification of prior art 
devices with air intake and air exhaust both in the same 
vertical elevation 

0045 Referring now to FIG. 3, a rear perspective view of 
the window fan system 10 is depicted. The rear side of the 
window fan system 10 is positioned on the outside of the 
building being cooled both drawing air into the room and 
exhausting air out of the room. With the upper housing 20, the 
lower housing 12 and the rear louver 32 all removed, a frame 
40 is revealed. The frame 40 comprises a first side member 41 
and a second opposed side member 43. Both the first side 
member 41 and the second side member 43 are vertical mem 
bers and Substantially parallel to one another in the exemplary 
embodiment although Such design should not be considered 
limiting. Along the upper side of the frame 40 and connecting 
the first side member and second side member 41.43 is an 
upper frame member 42. The upper frame member 42 is 
Substantially horizontal and opposite to an opening 44 which 
is defined by a first strut 45 and an opposed second strut 46. 
Around the mid-portion of the frame 40, in a vertical direction 
is a partition 38 which separates the upper exhaust portion 50 
from the lowerintake portion 52 of the window fan system 10. 
On the upper side of the fan partition 38, is an upper fan 
housing 54. Beneath the partition 38 in the lower intake 
portion 52 is a lower fan housing 56. Each of the housings 54, 
56 may be formed of one or more housing portions which are 
connected in various manners or alternatively may be formed 
integrally. 
0046 Referring now to FIG. 4, a perspective view of a 
window fan system 10 is depicted with the internal compo 
nents of the system 10 removed. Through the openings of the 
upper housing 20, the rear louver 32 may be seen which is 
positioned on the outwardly facing side of the window fan 
system 10. The rear louver 32 covers the upper exhaust por 
tion 50 and the lower intake portion 52 (FIG. 3). These por 
tions 50.52 are separated by the partition 38 (FIG. 2) so as to 
create two separate air pathways. The lower intake portion 52 
pulls outside air into the system 10 directs the air into the 
building or home through the outside air exhaust 18. The 
upper exhaust portion 50 pulls air from the room or building 
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interior through the room exhaust intake 30 and directs this 
warmer air out of the upper half of the rear louver 32. 
0047. Within the lower area of the system 10, a dam 60 
may be seen adjacent the rear louver 32. The dam 60 is located 
generally between the first and second struts 45, 46 (FIG. 2). 
The dam 60 may be separately formed and positioned 
between the struts 45.46 or, alternatively the dam 60 may be 
integrally formed with lowerhousing portion 12, frame 40, or 
other portions of the fan system 10. In either formation, the 
dam 60 inhibits water passage through the fan system 10. 
Water passing through the lower portion of rear louver 32 
encounters the dam 60 as it moves into or toward the lower 
intake portion 52. The dam inhibits the water droplet from 
passing though the housing and into the room. The dam 60 
performs this function by creating a reservoir for water drop 
lets which fall out of the airstream being pulled into the 
housing. In other words, the dam 60 effectuates removal from 
the entrained water droplets from the airflow. Afterward, the 
fallen water droplets are gravity fed to a well 62 (FIG. 6) 
where the water may drain through the housing and out of the 
system 10 and may be aided by the lower fan at the bottom of 
the fan blade. 

0048 Referring now to FIGS.5 and 6, a partially sectioned 
rear perspective view and side sectioned view of the window 
fan unit 10 are depicted. The rear louver 32 comprises a 
plurality of vertical fins 32a and a plurality of horizontally 
extending fins 32b. The horizontally extending fins 32b are 
tilted at an angle which slopes downward from the inside of 
the system 10 to the outside. The fins 32a, 32b are fixed and 
are sloped in order to deflect rain which might otherwise be 
pulled into the lower half of the louver 32 and into the lower 
intake portion 52. According to the exemplary embodiment, 
the slope of the horizontal fins is 5%, although such slope 
should not be considered limiting as other slopes may be 
utilized. Additionally, an aspect ratio of the rear louver 32 is 
defined as being about two-to-one (2:1). The term aspect ratio 
means that, as measured between vertical fins 32a, the width 
of the horizontal fin32b is twice the vertical distance between 
louvers. Again this aspect ratio is merely exemplary, as other 
ratios may be utilized. The illustrative aspect ratio is utilized 
also for its ability to deflect rain which may be entrained near 
the lower intake portion 52 of the louver 32. 
0049. From this view, one skilled in the art will realize that 
the upper exhaust portion 50 (FIG. 2) which blows air out 
wardly through the upper portion of the louver 32 also aids to 
clear the airspace immediately above the lower intake portion 
52 (FIG. 2) of louver 32 of rain and other contaminants which 
may be otherwise pulled into the lower intake portion 52 by 
the lower fan. For purpose of this description, the term con 
taminants should be understood to mean rain, Snow or other 
weather elements in addition to other elements which may be 
found in the outside air. Thus, the present embodiment uti 
lizes a louver 32 having fin characteristics which aid to inhibit 
rain from entering the window fan system 10. The arrange 
ment of an upper fan system 80 blowing outwardly and a 
lower fan 74 pulling air inwardly aids to blow rain away from 
the lower portion of louver 32 inhibiting rainwater from enter 
ing the window fan system 10 during use. Additionally, any 
rainwater which passes through the rear louver 32 may be 
impinged on the dam 60 adjacent the lower intake fan 74 or 
alternatively slowed by the dam 60 causing the water to fall or 
drain into the well 62. 

0050. As shown near the bottom of the window fan system 
10, and between the first and second struts 45,46, the dam 60 
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has an upper Surface 61 which generally slopes from an upper 
point closer to fan 74 to a lower point near the louver 32. The 
dam 60 receives some water which passes through the louver 
32. Typically, the flow path of the water may be interrupted by 
the louvers 32 and this disruption in velocity causes the water 
droplets to fall onto the upper surface onto the dam 60. The 
slope of dam 60, in combination with gravity, causes water to 
drain down this dam slope into a well 62 (FIG. 6). 
0051 Moving away from the louver 32, beyond the dam 
60, an intake fan assembly 70 is depicted. The fan assembly 
70 includes a motor 72 which may be a 120 Volt motor having 
a high speed of approximately 1425 RPM, a medium speed of 
approximately 1322 RPM, and a low speed of approximately 
1184 RPM. Connected to the fan motor 72 is a blower or fan 
74. The blower or fan 74 may be a centripetal fan which draws 
air into the top portion beneath the partition38. Alternatively, 
various types of fans may be used, for example centrifugal, 
tangential or cross-flow fans. The blower 74 is generally 
cylindrical in shapehaving a plurality of horizontal fins which 
may be slightly curved and connected by a plurality of axially 
aligned ribs. The blower 74 is operably connected to the fan 
motor 72 and spins about a central axis with the motor 72. In 
the views shown in FIGS. 5 and 6, the motor 72 rotates in a 
substantially counterclockwise direction which pulls air 
inwardly through the lower portion of louver 32 and moves 
the air upwardly through the blowerhousing 56 and expels the 
accelerated air through the room air exhaust 18. The blower 
housing 56 is connected to the partition 38 which separates 
the lower intake portion 52 (FIG. 2) from the upper exhaust 
portion 50 (FIG. 2). 
0052 Still referring to FIGS. 5, 6 and 7, the partition 38 
includes a sloped portion closest to the rear louver 32. The 
sloped portion of the partition 38 also utilizes gravity to 
remove any water which may gather in this area of the fan and 
drains this water to the dam 60 or the well 62. At the downhill 
side of the dam 60 is a well 62. The function of the well 62 is 
to receive water which runs off the slope surface of the dam 60 
and remove the water from the fan system 10. A plurality of 
apertures 64 are seen at a lower surface of the window fan unit 
10. These apertures 64 function as drain holes and are located 
generally in the bottom of the well 62. A plurality of ribs 66 
are positioned on the lower surface of the dam 60 which 
eliminates the need to make a solid dam 60 and saves weight 
while strengthening the part. As previously described the dam 
60 may be separately formed or integrally formed with the 
housing 12, frame 40, or other parts. 
0053. Above the partition 38, an upper exhaust fan assem 
bly 80 is positioned. Similar to the lower fan assembly 70, the 
upper exhaust fan assembly 80 comprises a fan motor 82 and 
a centripetal fan or blower 84. The upper fan assembly 80 
removes air from the building interior through the room 
exhaust intake 30, through the blower 74 and out to atmo 
sphere through the upper portion of the rear louver 32. 
0054 Referring now to FIG. 8, the window fan unit 10 is 
depicted with the lower housing 12 and upper housing 20 
removed. Extending from the frame 40 is a room exhaust 
intake 30 having a plurality of louvers 34 which are pivotally 
positioned within a louver frame 36. The louver frame 36 
functions as a duct through which air passes from the room, 
through the room exhaust intake 30, louvers 34 and into the 
upper fan assembly 80. Beneath the louver frame 36 is the 
upper fan cowling 56 which is curved to proximate the cur 
vature of the blower 84 and includes a plurality of stiffening 
ribs along the outer surface thereof. 
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0.055 Beneath the room exhaust intake 30, is the outside 
air exhaust 18, which also comprises a louver housing 90 and 
a plurality of pivotable louvers 92. The louver housing 90 also 
functions as a duct adjacent to the lower fan assembly 70 and 
allows air passage through the outside air exhaust 18 into the 
room or building where the window fan unit 10 is positioned. 
0056 Referring now to FIG.9, a perspective view of the 
room exhaust intake 30 and the outside air exhaust 18 is 
shown in a rear perspective view through which air passes 
from a building interior to the outside of the building. The 
upper louver frame 36 includes a plurality of louvers 34 
positioned therein. The louvers 34 may be pivoted open to 
allow air flow when the system 10 is in operation. Alterna 
tively, when the window system 10 is not operating, the 
louvers 34 may be closed to inhibit flow of air from the 
interior of the room to the outside or vice versa depending on 
the temperature difference between the outside ambient air 
and the inside air temperature. The louver frame 36 includes 
a plurality of moldings and fastening apertures for connection 
to the frame 40 (FIG.7) or other components of the system 10. 
0057 Beneath the room exhaustintake 30 is the outside air 
exhaust 18. The louver housing 90 defines a duct area through 
which air passes from the fan system 80 to the room interior. 
Within the lower housing 90 are a plurality of pivotally con 
nected louvers 92 which also open and close depending on the 
state of the window fan system 10. The lowerhousing 90 also 
includes a plurality of moldings and apertures for connecting 
the lowerhousing 90 to the frame 40 or adjacent structure. As 
best seen in FIG. 8, positioned about the front area of the 
housings 36,90 and louvers 34, 92 are trim elements which 
define portions of the outer housings 12, 20. 
0058. The louvers 34.92 may, according to one embodi 
ment, move independently of one another. Alternatively, in 
the exemplary embodiment depicted, and described herein 
after, a linkage system 100 is utilized to open and close the 
louvers 34.92 simultaneously. The linkage system 100 com 
prises an actuated motor 102. An actuator arm 104 is operably 
connected to the motor with a pivot point 106 and first and 
second linkage connections 108,109. 
0059 Referring now to FIG. 10, a perspective view of the 
linkage system 100 is depicted. Connected to the arm 104 at 
pivot point 109 (FIG.9) is a lower linkage 110. The lower 
linkage 110 connects to a lower louver pivot mechanism 112. 
This mechanism 112 includes at least one arm 114, connected 
to lower linkage 110. The upper linkage 120 extends to an 
upper pivot mechanism 122 having an arm 124. Both arms 
114,124 pivot to move the corresponding louvers 92.34. 
0060 Referring now to FIGS. 11 and 12, perspective 
views of the pivot mechanism 122 are depicted with the 
louvers 34 in first and second positions. Arm 124 is generally 
V-shaped and pivotally connected to the louver frame 36. A 
slide member 126 is connected to the arm 124 and slides 
along a surface of the louver frame 136 as the arm 124 rotates 
with movement of linkage arm 120. Each of the louvers 34 are 
operably connected to the slide 126 so that movement of the 
arm 124 causes movement of the slide 126, and therefore 
movement of the louvers 34. In Sum, according to the exem 
plary embodiment, the actuator motor 102 pivots each of the 
louvers 34 with a single motion via the arm 124 and slide 
member 126. As shown in FIG. 11, the louvers 34 are in an 
open position. As the arm 124 is rotated and the slide member 
126 moves, the louvers 34 rotate to a closed position. 
0061 Referring now to FIGS. 13 and 14, perspective 
views of the lower pivot mechanism 112 are depicted with the 
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louvers in first and second positions. Depending from the 
actuator motor 102 is the lower linkage 110 which engages an 
arm 134. Extending from the lower housing 90 is a pivot 
structure about which the arm 134 rotates. Also connected to 
the arm 134 is a lower slide member 136. The plurality of 
louvers 92 are each pivotally connected to the slide member 
136 so that rotation of the arm 134 causes pivotal movement, 
opening or closing, of the louvers 92. 
0062 Referring now to FIG. 16, a top view of a second 
embodiment of a control panel 122 is depicted. Both control 
panels 22, 122 may be in electronic communication with the 
fan systems 70, 80 as well as linkage system 100 for control 
ling the window fan system 10. Control panel 122 may be 
located, for example, in a similar location as control panel 22 
on window fan system 10. Control panel 122 includes a 
display 124 that provides an area for displaying a current dry 
bulb temperature of the room or interior air and an area for 
displaying the current set point temperature that has been 
selected by a user. A power push button 126a is provided to 
enable a user to selectively power window fan system 10 and 
a fan push button 126b is provided to enable a user to cause 
lowerfan 74 and upper fan 84 to be set to a low, medium, high, 
or automatic setting. AUTO LED 125a, HIGH LED 125b, 
MED LED 125c, and LOWLED 125d are selectively illumi 
nated to convey to a user which setting is selected for lower 
fan 74 and upper fan 84. Similarly, ON LED 125e is illumi 
nated when the window fan system 10 is powered on to 
convey to a user that it is powered. A set point"+” button 126c 
and a set point "- button 126d are provided to enable a user 
to increment the set point upwardly or downwardly, respec 
tively. The area of display 124 for displaying the current set 
point temperature conveys to a user the currently selected set 
point. 
0063 Referring now to FIG. 17, a schematic representa 
tion of an embodiment of a control system for a window fan 
is depicted. Power button 126a, fan button 126b, set point"+” 
button 126c, and set point "- button 126d of control panel 
122 are in selective electrical communication with controller 
210, causing one or more signals to be sent to controller 210 
when they are actuated. Controller 210 is also in electrical 
communication with AUTO LED 125a, HIGH LED 125b, 
MED LED 125c, LOW LED 125d, and ON LED 125e of 
control panel 122 and is programmed to selectively illuminate 
the LEDs based on input received from a user via power 
button 126a, fan button 126b, set point “+” button 126c. 
and/or set point "- button 126d. Outdoor sensor 96 and 
indoor sensor 98 are also in electrical communication with 
controller 210 and may communicate one or more signals to 
controller 210 that are indicative of one or more characteris 
tics of exterior air and interior air, respectively. Such charac 
teristics include, without limitation, dry bulb temperature, 
wet bulb temperature, absolute humidity, specific humidity, 
relative humidity, pressure, and/or dew point temperature. 
Controller 210 is also in electrical communication with relays 
214 for lowerfan motor 72 and upper fan motor 82 and drivers 
218 for actuated motor 102. The relays 214 are in electrical 
communication with lower fan motor 72 and upper fan motor 
82 and can be selectively activated to cause lower fan motor 
72 and upper fan motor 82 to be driven at a desired speed of 
a plurality of speeds. In some embodiments three relays are 
provided and may be selectively activated to drive lower fan 
motor 72 and upper fan motor 82 at either a low, medium, or 
high speed. The drivers 218 are in electrical communication 
with actuated motor 102 and may be selectively activated to 



US 2011/0039490 A1 

accurately control actuated motor 102 and, resultantly, lou 
vers 34 and 92. In some embodiments four driver channels 
may be provided in electrical communication with actuated 
motor 102 and may be selectively activated to provide full 
stepping or half stepping of the actuated motor 102. 
0064. In some embodiments Power button 126a, fan but 
ton 126b, set point “+” button 126c and set point "- button 
126d may be membrane type buttons that engage a corre 
sponding Switch on a circuit board adjacent the control panel 
122 when actuated. The circuit board may also include the 
controller 210, AUTO LED 125a, HIGH LED 125b, MED 
LED 125c, LOW LED 125d, ON LED 125e, display 124, 
relays 214 for lower fan motor 72 and upper fan motor 82. 
and/or drivers 218 for the actuated motor 102. The control 
may be a PIC microcontroller model number PIC18LF4331 
1/PT, the actuator motor 102 may be a PMStep Motor 24BYJ 
model manufactured by Best Electronics Industrials Co., 
Ltd., and outdoor sensor 96 and indoor sensor 98 may be 
Relative Humidity and Temperature Modules HTG3500 
Series manufactured by Measurement Specialties. Referring 
briefly to FIGS. 5-7, outdoor sensor 96 may be located just 
inside louver 32 near the base of louver 32 and strut 45. The 
outdoor sensor 96 is located near lower intakeportion 52 so as 
to be appropriately exposed to exterior air. Referring briefly 
to FIG. 8 where a portion of control panel 22 is shown cut 
away, and to FIGS. 5 and 6, indoor sensor 98 may be located 
on a circuit board 205 adjacent the control panel 22 in a 
position so as to be exposed to the interior air and be relatively 
unaffected by any heat generated by other components 
attached to the circuit board 205. In FIGS. 1 and 5 apertures 
23 are shown that extend through control panel 22 to enable 
indoor sensor 98 to be appropriately exposed to indoor air. 
Outdoor sensor 96 and indoor sensor 98 may be located 
elsewhere on window fan system 10 or may be located remote 
from window fan system 10, so long as they are located to be 
responsive to one or more characteristics of the exterior air 
and interior air, respectively. Outdoor sensor 96 and indoor 
sensor 98 may be in wired or wireless electronic communi 
cation with electronic controller 210. 

0065 Referring now to FIG. 18, a flow diagram shows an 
embodiment of the generalized logic of controller 210 when 
fan button 126b is actuated by a user. If it is the first time fan 
button 126b has been pressed, the controller 210 causes 
AUTO LED 125a to be illuminated and controller 210 auto 
matically operates the window fan system 10. An embodi 
ment of the automatic operation of the window fan system is 
shown in detail in FIG. 20 and described in detail hereinafter. 
If it is the second time fan button 126b has been pressed, the 
controller 210 causes HIGH LED 125b to be illuminated, 
communicates with relays 214 to cause them to all be acti 
vated, causing lower fan motor 72 and upper fan motor 82 to 
operate at a high speed. Controller 210 also communicates 
with drivers 218 to ensure actuated motor 102 is appropriately 
stepped to place louvers 34 and 92 in an open position to allow 
airflow through window fan system 10. If it is the third time 
fan button 126b has been pressed, the controller 210 causes 
MED LED 125c to be illuminated, communicates with relays 
214 to cause two relays to be activated, causing lower fan 
motor 72 and upper fan motor 82 to operate at a medium 
speed. Controller 210 also communicates with drivers 218 to 
ensure actuated motor 102 is appropriately stepped to place 
louvers 34 and 92 in an open position to allow airflow through 
window fan system 10. If it is the fourth time fan button 126b 
has been pressed, the controller 210 causes LOW LED 125d 

Feb. 17, 2011 

to be illuminated, communicates with relays 214 to cause a 
single relay to be activated, causing lower fan motor 72 and 
upper fan motor 82 to operate at a low speed. Controller 210 
also communicates with drivers 218 to ensure actuator motor 
102 is appropriately stepped to place louvers 34 and 92 in an 
open position to allow airflow through window fan system 10. 
0.066 Referring now to FIG. 19, a flow diagram shows an 
embodiment of the generalized logic of controller 210 when 
set point “+” button 126c is actuated by a user and when set 
point"- button 126d is actuated by a user. If the set point"+” 
button 126C is actuated controller 210 increments the cur 
rently stored set point up by one degree. The controller 210 
also causes the area of display 124 that displays the current set 
point temperature to be updated to reflect the current set point 
temperature selected. If the set point "- button 126d is actu 
ated controller 210 increments the currently stored set point 
down by one degree. The controller 210 also causes the area 
of display 124 that displays the current set point temperature 
to be updated to reflect the current set point temperature 
selected. In alternative embodiments increments Smaller or 
larger than one degree may be used. 
0067 Referring now to FIG. 20, a flow diagram shows an 
embodiment of the generalized logic of controller 210 auto 
matically operating the window fan system 10. In the flow 
diagram of FIG. 20 interior dry bulb temperature (I. D. B.), 
exterior dry bulb temperature (E. D. B.), interior dew point (I. 
D. P), and exterior dew point (E.D.P.) are analyzed by con 
troller 210. In some embodiments indoor sensor 98 and out 
door sensor 96 supply signals to controller 210that are indica 
tive of measured interior and exterior dry bulb temperatures 
and relative humidity levels and controller 210 calculates an 
interior and exterior dew point that correspond to the mea 
sured interior and exterior dry bulb temperatures and relative 
humidity levels. In some embodiments controller 210 could 
calculate dew points by referencing a table, such as a table 
containing dry bulb temperatures, relative humidity levels, 
and dew point temperatures to determine a dew point tem 
perature that corresponds to the measured dry bulb tempera 
ture and relative humidity level. In some embodiments con 
troller 210 could calculate dew points by using one or more 
formulas. For example, the dew point could be calculated 
using the formula: Dew Point Temperature (17.271*Dry 
Bulb Temperature)/(237.7+Dry Bulb Temperature)+ln 
(Relative Humidity/100), where the temperatures are in 
degrees Celsius and “ln” refers to the natural logarithm. 
0068. In other embodiments indoor sensor 98 and outdoor 
sensor 96 could measure alternative or additional character 
istics of the interior and exterior air and Supply signals to 
controller 210 indicative of such characteristics. Such char 
acteristics include, without limitation, dry bulb temperature, 
wet bulb temperature, absolute humidity, specific humidity, 
relative humidity, pressure, and/or dew point temperature. 
Controller 210 could then use these alternative or additional 
characteristics to compare, either directly or indirectly, exte 
rior and interior dry bulb temperatures and exterior and inte 
rior dew points for use in the automatic operation of the 
window fan system 10. For example, instead of measuring 
interior and exterior relative humidity, determining the inte 
rior and exterior dew point from the relative humidity mea 
Surements, and directly comparing the interior and exterior 
dew point, interior and exterior relative humidity could be 
measured, interior and exterior specific relative humidity 
determined from the relative humidity measurements, and 
interior and exterior specific relative humidity directly com 
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pared. Comparison of the exterior specific humidity and inte 
rior specific humidity may indirectly indicate the exterior dew 
point is less than the interior dew point. For example, if the 
exterior specific humidity is less than the interior specific 
humidity it may indirectly indicate that the exterior dew point 
is less than the interior dew point. Other characteristics of 
exterior and/or interior air may be measured and analyzed to 
directly or indirectly determine if the exterior dew point is 
less than an interior dew point. Temperatures can be set, 
measured, calculated, and/or displayed in Celsius and/or 
Fahrenheit as desired. 

0069. If automatic operation of the window fan system 10 
has been chosen by a user, at step 252 controller 210 deter 
mines if the interior dry bulb temperature as indicated by 
indoor sensor 98 is greater than the current set point tempera 
ture plus one degree. Comparing the interior dry bulb tem 
perature to the current set point temperature plus one degree 
at this point in the flow diagram prevents excessive cycling of 
the lower fan motor 72 and upper fan motor 82. Ifat step 252 
the interior dry bulb temperature is determined to be greater 
than the current set point temperature plus one degree, at Step 
254 controller 210 determines if the interior dry bulb tem 
perature is greater than the current set point. If the interior dry 
bulb temperature is greater than the current set point, at Step 
256 controller 210 determines if the exterior dry bulb tem 
perature is less than the interior dry bulb temperature. If the 
exterior dry bulb temperature is less than the interior dry bulb 
temperature, at step 258 controller 210 determines if the 
exterior dew point minus five tenths is less than the interior 
dew point. If so, at step 260 then the controller 210 turns the 
motor flag on and opens louvers 34 and 92. 
0070. The controller 210 then determines at step 262 if the 
difference between the interior dry bulb temperature and the 
current set point temperature (AD.B.) is less than or equal to 
two. If so, at step 266 the controller 210 activates the neces 
sary relays to drive the lower fan motor 72 and upper fan 
motor 82 at low speed. If the difference between the interior 
dry bulb temperature and the current set point temperature is 
not less than or equal to two, the controller 210 determines at 
step 264 if the difference between the interior dry bulb tem 
perature and the current set point temperature is greater than 
two and less than or equal to three. If so, at step 268 the 
controller 210 activates the necessary relays to drive the lower 
fan motor 72 and upper fan motor 82 at medium speed. If the 
difference between the interior dry bulb temperature and the 
current set point temperature is not greater than two and less 
than or equal to three, then at step 270 the controller 210 
activates the necessary relays to drive the lower fan motor 72 
and upper fan motor 82 at high speed. 
0071. Once the controller 210 has activated the necessary 
controls to drive the lower fan motor 72 and upper fan motor 
82 at low speed in step 266, medium speed in step 268, or high 
speed in step 270, a two minute countdown timer is started in 
step 274. After the two minute timer is completed the con 
troller 210 checks to see if the motor flag is on in step 276 (the 
motor flag will be on if the conditions of steps 254, 256, and 
258 were met in the previous loop). If the motor flag is on then 
controller 210 will proceed to determine if the conditions of 
steps 254, 256, and 258 continue to be met. If the conditions 
of steps 254, 256, and 258 are met, controller 210 will again 
check the difference between the interior dry bulb tempera 
ture and the current set point temperature at steps 262 and 264 
to determine if the speed at which the lower fan motor 72 and 
upper fan motor 82 are being driven needs to be adjusted. If 
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the conditions of steps 254, 256, or 258 are not met than at 
step 272 the motor flag will be turned off if it is on, lower fan 
motor 72 and upper fan motor 82 will also be turned off, and 
then the two minute timer of step 274 executed. Following 
execution of the two minute timer, the process will proceed to 
step 252 (since the motor flag is no longer on) to determine if 
the indoor dry bulb temperature is greater than the current set 
point temperature plus one degree. If the interior dry bulb 
temperature is not greater than the current set point tempera 
ture plus one degree, controller 210 again executes a two 
minute timer at Step 274 and after the timer has run again 
proceeds to step 252 to determine if the indoor dry bulb 
temperature is greater than the current set point plus one 
degree. 
0072 Automatic operation of the window fan system 10 
will continue until a user chooses a different fan setting 
through actuation of fan button 126b or powers the window 
fan system down through actuation of power button 126a. 
Automatic operation of the window fan system 10 brings 
exterior air into an interior area and exhausts interior air to an 
exterior area when doing so would be advantageous in cool 
ing the interior area as desired by a user. Automatic operation 
of the window fan system 10 may result in energy savings 
without requiring consistent monitoring by a user and without 
the need to sync the window fan system 10 with an air con 
ditioner or other device. 

0073. The methods and control systems described herein, 
as well as variations thereof, may be implemented in an air 
conditioning unit that includes a compressor and one or more 
fans that draw exterior air into an interior area. Such an air 
conditioning unit may also include one or more fans that 
exhaust interior air to an exterior area. The compressor of the 
air conditioning unit may be selectively deactivated when 
bringing exterior air into an interior area and/or exhausting 
interior air to an exterior area would be advantageous in 
cooling the interior area. For example, a hotel room air con 
ditioning unit or a window room air conditioner unit may be 
installed in a wall or window and extend between a room and 
the outside. The air conditioning unit may include an interior 
sensor that monitors one or more characteristics of the air in 
the hotel room and an outside sensor that monitors one or 
more characteristics of the outside air. The air conditioning 
unit may include a fan that draws air from the outside and into 
the hotel room. Such a fan may be the same as, or distinct 
from, a primary air conditioning fan that blows air into the 
hotel room that has first been cooled through an evaporator or 
other device. The air conditioning unit may be programmed to 
utilize the compressor to cool air being blown from the air 
conditioning unit into a room interior when the desired set 
point is less than the current room interior temperature and 
bringing exterior air into the room interior would not be 
advantageous in cooling the interior area. The hotel room air 
conditioning unit may further be programmed to deactivate 
the compressor and provide exterior air into the room interior 
when the desired cooling temperature is less than the current 
room interior temperature and bringing exterior air into the 
room interior would be advantageous in cooling the interior 
aca. 

0074 The foregoing description of structures and methods 
has been presented for purposes of illustration. It is not 
intended to be exhaustive or to limit the invention to the 
precise steps and/or forms disclosed, and obviously many 
modifications and variations are possible in light of the above 
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teaching. It is intended that the scope of the invention be 
defined by the claims appended hereto. 

What is claimed is: 
1. An window fan for cooling a building interior, compris 

ing: 
a housing having an exterior side for positioning exteriorly 

of said building and an interior side for positioning inte 
riorly of said building: 

said housing having an outside air intake though which 
outside air is entrained on said exterior of said building, 
said outside air intake positioned lower on a surface of 
said housing: 

said housing having an outside air output in fluid commu 
nication with said outside air intake, said outside air 
output positioned in said building interior; 

said outside air intake and said outside air exhaust in fluid 
communication with a first fan; 

said outside air intake having an outside louver, said out 
side louver having a preselected geometry which inhib 
its rain from entering said duct; 

a first motor connected to said first fan causing rotation and 
entraining of said outside air from said building exterior 
into said air intake; 

an inside air exhaust on an exterior Surface of said housing 
positioned above said outside air intake, said inside air 
exhaust forcing contaminants in said outside air away 
from said outside air intake; 

a dam disposed interiorly of said air intake, said dam inhib 
iting contaminants from passing through said duct in 
said housing: 

a second exhaust fan which rotates to draw air from said 
building interior and forces air outward near a base of 
said housing: 

a second motor connected to said second exhaust fan caus 
ing rotation and entraining of said inside air from within 
said building to outside said building. 

2. The window fan for cooling a building interior of claim 
1, said outside air output and said inside air intake on said 
housing for positioning in said building interior. 

3. The window fan for cooling a building interior of claim 
2 further comprising actuatable louvers on said outside air 
output and said inside air intake. 

4. The window fan for cooling a building interior of claim 
3, further comprising a control panel for operating said win 
dow fan. 

5. The window fan for cooling a building interior of claim 
4, said control panel including an electronic controller which 
signals opening and closing of said actuatable louvers. 

6. The window fan for cooling a building interior of claim 
1 having a first airflow path and a second airflow path. 

7. The window fan for cooling a building interior of claim 
4, said first airflow path separated from said second airflow 
path separated by a partition. 

8. The window fan for cooling a building interior of claim 
7, one of said first airflow path and said second airflow path 
drawing air into said building interior. 

9. The window fan for cooling a building interior of claim 
8, the other of said first airflow path and said second airflow 
path drawing air from said building interior. 

10. The window fan for cooling a building interior of claim 
7, said partition having a sloped Surface for draining any 
water from the housing. 
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11. The window fan for cooling a building interior of claim 
1 further comprising a well positioned adjacent said dam for 
collecting water and draining said water from said housing. 

12. A window fan system, comprising: 
a housing having a frame and a partition defining a first air 

flow path and a second airflow path through said hous 
1ng 

one of said first and second flow path drawing outside air 
into a building and the other of said first and second flow 
path drawing inside air out of the said building creating 
a circulation path; 

a first blower in fluid communication with said first airflow 
path and a second blower in fluid communication with 
said second airflow path, said first and second blowers 
creating airflows: 

a dam disposed along one of said first and second airflow 
path, said dam inhibiting water from passing from 
through said housing with said outside air, said dam 
having a sloped Surface causing said water to gravity 
drain to a well; 

said well having drain apertures releasing said water from 
said hosing interior to said exterior; 

a rear louver disposed over the inside air exhaust and out 
side air intake, said louver having a plurality of fins of 
preselected geometry which inhibit passage of water 
through said louver, 

said inside air exhaust blowing water and contaminants 
away from said outside air intake. 

13. A window fan for cooling a building interior by using 
exterior air having preselected characteristics, comprising: 

a housing having an air intake and an air exhaust output 
both in said housing and on an exterior side of said 
building: 

an air output on an interior side of said building, said air 
output in fluid communication with said air intake 
through a duct in said housing: 

said air exhaust in fluid communication with an exhaust 
intake on a building interior side of said housing: 

a first fan disposed vertically above a second fan within 
said housing: 

one of said first fan and said second fan in flow communi 
cation with said air intake and said air output, the other 
of said first fan and said second fan in flow communica 
tion with said air exhaust and said exhaust intake. 

14. The window fan for cooling a building interior of claim 
13, said first fan and said second fan drawing warmer air from 
said interior side of said building and cooler air from said 
exterior side of said building. 

15. The window fan for cooling a building interior of claim 
14, said first fan and said second fan removing warm air from 
in said building and increasing circulation for improved cool 
1ng. 

16. The window fan for cooling a building interior of claim 
13, further comprising a partition separating a first airflow 
path from a second airflow path. 

17. The window fan for cooling a building interior of claim 
16 further comprising said first airflow path and said second 
airflow path moving in opposite directions through said hous 
ing. 

18. The window fan for cooling a building interior of claim 
13 further comprising a movable louver system for position 
ing on a building interior side of said housing. 
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19. The window fan for cooling a building interior of claim 
18 further comprising at least one actuating motor connected 
to a linkage for opening and closing louvers. 

20. A window fan system, comprising: 
a housing having a control panel; 
a first airflow path having a first blower drawing outside air 

into said system and exhausting said outside air into said 
system and exhausting said outside air inside a building: 

a second airflow path having a second blower drawing 
inside air into said system and exhausting said inside air 
outside said building; and, 

a room air intake in flow communication with said second 
airflow path and an outside air exhaust in flow commu 
nication with said first airflow path, said room air intake 
disposed above said outside air exhaust. 
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21. The window fan system of claim 20 further comprising 
a dam positioned generally along said second airflow path and 
inhibiting water from reaching said second blower. 

22. The window fan system of claim 21 further comprising 
a well disposed at a lower edge of said dam. 

23. The window fan system of claim 20 further comprising 
a louver system which closes said first and second airflow 
paths. 

24. The window fan system of claim 23 further comprising 
a motor which actuates a linkage. 

25. The window fan system of claim 24, said linkage actu 
ating a plurality of louvers in said first airflow path. 

26. The window fan system of claim 25, said linkage actu 
ating a plurality of louvers in said second airflow path. 

c c c c c 


